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(57) ABSTRACT 

An interluminal medical treatment device con?gured to treat 
a targeted treatment site Within a body lumen is provided. The 
interluminal medical treatment device can include an elon 
gated generally tubular outer member. The outer member can 
include an expandable distal portion, an expandable proximal 
portion, and a central portion of limited expandability. The 
interluminal medical treatment device can include at least one 
membrane. The outer member and at least one membrane 
may de?ne a housing area positioned between the proximal 
portion and distal portion of the outer member. The outer 
member and at least one membrane can be con?gured to 
redirect ?uid ?oW Within a body lumen aWay from the hous 
ing area inner member or inner passageway. 
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Fig. 2A 



Patent Application Publication May 5, 2011 Sheet 4 0f 12 US 2011/0106234 A1 

240 250 260 230 220 I 
l 

212 

252 210a 2100 212 210b 290 

260 290 

210 

220 

235 

Fig. 2c 



Patent Application Publication May 5, 2011 Sheet 5 0f 12 US 2011/0106234 A1 

Fig. 3A 
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Fig. 3B 
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Fig. 4A 
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Fig. 5 
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INTERLUMINAL MEDICAL TREATMENT 
DEVICES AND METHODS 

BACKGROUND 

[0001] 1. Technical Field 
[0002] The present disclosure relates to medical treatment. 
In particular, the present disclosure relates to systems and 
methods for interluminal medical treatment devices. 

[0003] 2. Related Technology 
[0004] Stents, grafts, endoprostheses and a variety of other 
implantable medical devices are used in interventional pro 
cedures, such as for lining or repairing vessel Walls, for ?l 
tering ?uid ?oW, and for expanding or scaffolding occluded or 
collapsed vessels. Such endoprostheses can be delivered and 
used in an accessible body lumen of a human or animal, and 
can be deployed by any of a variety of recogniZed means. 

[0005] One recogniZed use of implantable medical devices, 
such as stents, is for the treatment of atherosclerotic stenosis 
in blood vessels. For example, after a patient undergoes a 
percutaneous transluminal coronary angioplasty or similar 
interventional procedure, an endoprosthesis, such as a stent, 
can be deployed at the treatment site to improve the results of 
the medical procedure and to reduce the likelihood of rest 
enos1s. 

[0006] HoWever, current implantable medical devices may 
be limited With respect to the quantity, variation, and duration 
of bene?cial agent treatments that the implantable medical 
devices can deliver to an interluminal treatment site. In addi 
tion, current endopro stheses may be unable to deliver bene? 
cial agent in a precise, controlled, and accurate manner. Fur 
thermore, current methods of interluminal medical treatment 
may be unable to isolate and protect bene?cial agents from 
?uid ?oW Within a lumen that can carry the bene?cial agents 
aWay from the targeted treatment site. 

BRIEF SUMMARY 

[0007] Embodiments of the invention relate to systems, 
methods, and apparatuses for interluminal medical treatment. 
For example, the present disclosure includes an interluminal 
medical treatment device con?gured to treat a targeted treat 
ment site Within a lumen. In particular, the device can include 
an elongated generally tubular outer member having an 
expandable proximal portion, an expandable distal portion, 
and a central portion having a lesser expandability than the 
proximal portion and distal portion. The device can also 
include at least one membrane coupled to the outer member. 
The outer member and at least one membrane may at least 
partially de?ne a housing area extending around the central 
portion of the outer member and positioned longitudinally 
betWeen the proximal portion and distal portion of the outer 
member. The device may also include an elongated generally 
tubular inner member disposed Within the outer member and 
at least one membrane. The inner member can include at least 
one lumen. 

[0008] It is to be understood that the foregoing general 
description and the folloWing detailed description are exem 
plary and explanatory only and are not to be vieWed as being 
restrictive of the present disclosure, as claimed. Further 
advantages of this disclosure Will be apparent after a revieW of 
the folloWing detailed description of the disclosed embodi 
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ments, Which are illustrated schematically in the accompany 
ing draWings and in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] In order to describe the manner in Which the above 
recited and other advantages and features of the present dis 
closure can be obtained, a more particular description of the 
implementations brie?y described above Will be rendered by 
reference to speci?c con?gurations thereof Which are illus 
trated in the appended draWings. Understanding that these 
draWings depict only typical con?gurations of the present 
disclosure and are not therefore to be considered to be limit 
ing of its scope, the implementations of the present disclosure 
Will be described and explained With additional speci?city 
and detail through the use of the accompanying draWings. 

[0010] FIG. 1A illustrates a perspective vieW of an example 
interluminal medical treatment device in accordance With an 

implementation of the present disclosure; 
[0011] FIG. 1B illustrates a side vieW of the example inter 
luminal medical treatment device of FIG. 1A; 

[0012] FIG. 1C. illustrates a cut-aWay vieW of the example 
interluminal medical treatment device of FIG. 1B along the 
line 1C-1C; 
[0013] FIG. 2A illustrates a perspective vieW of an addi 
tional example interluminal medical treatment device in 
accordance With an implementation of the present disclosure; 
[0014] FIG. 2B illustrates a side vieW of the example inter 
luminal medical treatment device of FIG. 2A; 

[0015] FIG. 2C illustrates a cut-aWay vieW of the example 
interluminal medical treatment device of FIG. 2B along the 
line 2C-2C; 
[0016] FIG. 3A illustrates a perspective vieW of a further 
example interluminal medical treatment device in accordance 
With an implementation of the present disclosure; 
[0017] FIG. 3B illustrates a side vieW of the example inter 
luminal medical treatment device of FIG. 3A; 

[0018] FIG. 3C illustrates a cut-aWay vieW of the example 
interluminal medical treatment device of FIG. 3B along the 
line 3C-3C; 
[0019] FIG. 4A illustrates a perspective vieW of a still fur 
ther example interluminal medical treatment device in accor 
dance With an implementation of the present disclosure; 
[0020] FIG. 4B illustrates a side vieW of the example inter 
luminal medical treatment device of FIG. 4A; 

[0021] FIG. 4C illustrates a cut-aWay vieW of the example 
interluminal medical treatment device of FIG. 4B along the 
line 4C-4C; 
[0022] FIG. 4D illustrates a cut-aWay vieW of the example 
interluminal medical treatment device of FIG. 4B along the 
line 4D-4D; 
[0023] FIG. 5 illustrates an exemplary subject for an inter 
luminal medical treatment device; and 

[0024] FIGS. 6A-6F illustrate various steps in the deploy 
ment of an example interluminal medical treatment device. 

[0025] It should be noted that the ?gures are not draWn to 
scale and that elements of similar structures or functions are 
generally represented by like reference numerals for illustra 
tive purposes throughout the ?gures. It also should be noted 
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that the ?gures are only intended to facilitate the description 
of example con?gurations of the present disclosure. 

DETAILED DESCRIPTION 

[0026] The present disclosure relates to an interluminal 
medical treatment device, delivery system, and methods of 
interluminal medical treatment. Embodiments of the inven 
tion alloW an agent to be delivered to a targeted treatment site 
While protecting the agent from external in?uence, such as 
?uid ?oW. When the interluminal medical device is deployed 
Within a lumen proximate a targeted treatment site, the inter 
luminal medical treatment device can de?ne, and direct 
lumen ?uid ?oW aWay from, a housing area. A drug or other 
bene?cial agent can thus be introduced into the housing area 
and protected from ?uid ?oW so as to be ef?ciently delivered 
to the targeted treatment site. 
[0027] The interluminal medial treatment device, includes 
a proximal portion and a distal portion separated by a central 
portion. The proximal portion and the distal portion expand 
during deployment to engage With a lumen. The central por 
tion, Which is connected or integrally formed betWeen the 
proximal portion and the distal portion, has less expandabil 
ity. As a result, a housing area is formed betWeen at least the 
central portion and the vessel. The proximal portion and the 
distal portion essentially seal or close the housing area as they 
engage With the Walls of the vessel. 
[0028] A membrane that is attached to the central portion 
and/ or at least a portion of the distal portion and the proximal 
portion can prevent ?uid in the lumen from entering the 
housing area. As described herein, hoWever, the membrane 
may have some porosity. Embodiments of the invention fur 
ther contemplate the delivery of a bene?cial agent to the 
housing area. The bene?cial agent is thus constrained Within 
the housing area and can be targeted to a speci?c site Without 
interference from ?uid ?oW in the lumen. 
[0029] In addition, the interluminal medical device may 
further include additional lumens that are longitudinally 
placed inside of the device. These lumens are used for various 
purposes such as for a guide Wire during deployment and/or 
placement of the device, to assist in ?uid ?oW through the 
device, and for delivery of a bene?cial agent to the housing 
area. 

[0030] Examples of potential bene?cial agents that may be 
used include, but are not limited to, pharmacologic agents, 
anti-platelet agents, anti-in?ammatory agents, anti-throm 
botic agents, thrombolytic agents, and/or immunosuppres 
sant agents. 
[0031] The pharmacologic agents that can be effective in 
preventing restenosis can be classi?ed into the categories of 
anti-proliferative agents, anti-platelet agents, anti-in?amma 
tory agents, anti-thrombotic agents, and thrombolytic agents. 
Anti-proliferative agents may include, for example, crystal 
line rapamycin. These classes can be further sub-divided. For 
example, anti-proliferative agents can be anti-mitotic. Anti 
mitotic agents inhibit or affect cell division, Whereby pro 
cesses normally involved in cell division do not take place. 
One sub-class of anti-mitotic agents includes vinca alkaloids. 
Representative examples of vinca alkaloids include, but are 
not limited to, vincristine, paclitaxel, etoposide, nocodaZole, 
indirubin, and anthracycline derivatives, such as, for 
example, daunorubicin, daunomycin, and plicamycin. Other 
sub-classes of anti-mitotic agents include anti-mitotic alky 
lating agents, such as, for example, tauromustine, bofumus 
tine, and fotemustine, and anti-mitotic metabolites, such as, 
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for example, methotrexate, ?uorouracil, 5-bromodeoxyuri 
dine, 6-aZacytidine, and cytarabine. Anti-mitotic alkylating 
agents affect cell division by covalently modifying DNA, 
RNA, or proteins, thereby inhibiting DNA replication, RNA 
transcription, RNA translation, protein synthesis, or combi 
nations of the foregoing. 
[0032] Anti-platelet agents are therapeutic entities that act 
by (l) inhibiting adhesion of platelets to a surface, typically a 
thrombogenic surface, (2) inhibiting aggregation of platelets, 
(3) inhibiting activation of platelets, or (4) combinations of 
the foregoing. Activation of platelets is a process Whereby 
platelets are converted from a quiescent, resting state to one in 
Which platelets undergo a number of morphologic changes 
induced by contact With a thrombogenic surface. These 
changes include changes in the shape of the platelets, accom 
panied by the formation of pseudopods, binding to membrane 
receptors, and secretion of small molecules and proteins, such 
as, for example, ADP and platelet factor 4. Anti-platelet 
agents that act as inhibitors of adhesion of platelets include, 
but are not limited to, epti?batide, tiro?ban, RGD (Arg-Gly 
Asp)-basedpeptides that inhibit binding to gpIIbIIIa or otv[33, 
antibodies that block binding to gpIIa-IIIb or otv[33, anti-P 
selectin antibodies, anti-E-selectin antibodies, compounds 
that block P-selectin or E-selectin binding to their respective 
ligands, saratin, and anti-von Willebrand factor antibodies. 
Agents that inhibit ADP-mediated platelet aggregation 
include, but are not limited to, disagregin and cilostaZol. 
[0033] Anti-in?ammatory agents can also be used. 
Examples of these include, but are not limited to, prednisone, 
dexamethasone, hydrocortisone, estradiol, ?uticasone, clo 
betasol, and non-steroidal anti-in?ammatories, such as, for 
example, acetaminophen, ibuprofen, naproxen, and sulindac. 
Other examples of these agents include those that inhibit 
binding of cytokines or chemokines to the cognate receptors 
to inhibit pro-in?ammatory signals transduced by the cytok 
ines or the chemokines. Representative examples of these 
agents include, but are not limited to, anti-ILl, anti-IL2, 
anti-IL3, anti-IL 4, anti-IL8, anti-ILl5, anti-ILl8, anti-GM 
CSF, and anti-TNF antibodies. 
[0034] Anti-thrombotic agents include chemical and bio 
logical entities that can intervene at any stage in the coagula 
tion pathWay. Examples of speci?c entities include, but are 
not limited to, small molecules that inhibit the activity of 
factor Xa. In addition, heparinoid-type agents that can inhibit 
both FXa and thrombin, either directly or indirectly, such as, 
for example, heparin, heparin sulfate, loW molecular Weight 
heparins, such as, for example, the compound having the 
trademark Clivarin®, and synthetic oligosaccharides, such 
as, for example, the compound having the trademark Arix 
tra®. Also included are direct thrombin inhibitors, such as, 
for example, melagatran, ximelagatran, argatroban, inogat 
ran, and peptidomimetics of binding site of the Phe-Pro-Arg 
?brinogen substrate for thrombin. Another class of anti 
thrombotic agents that can be delivered is factor VII/VIIa 
inhibitors, such as, for example, anti-factor VII/VIIa antibod 
ies, rNAPc2, and tissue factor pathWay inhibitor (TFPI). 
[0035] Thrombolytic agents, Which may be de?ned as 
agents that help degrade thrombi (clots), can also be used as 
adjunctive agents, because the action of lysing a clot helps to 
disperse platelets trapped Within the ?brin matrix of a throm 
bus. Representative examples of thrombolytic agents include, 
but are not limited to, urokinase or recombinant urokinase, 
pro-urokinase or recombinant pro-urokinase, tissue plasmi 
nogen activator or its recombinant form, and streptokinase. 
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[0036] One or more immunosuppressant agents may be 
used. Immunosuppressant agents may include, but are not 
limited to, IMURAN® aZathioprine sodium, brequinar 
sodium, SPANIDIN® gusperimus trihydrochloride (also 
knoWn as deoxyspergualin), miZoribine (also knoWn as bredi 
nin), CELLCEPT® mycophenolate mofetil, NEORAL® 
Cylosporin A (also marketed as different formulation of 
Cyclosporin A under the trademark SANDIMMUNE®), 
PROGRAM tacrolimus (also knoWn as FK-506), sirolimus 
and RAPAMUNE®, le?unomide (also knoWn as HWA-486), 
glucocorticoids, such as prednisolone and its derivatives, 
antibody therapies such as orthoclone (OKT3) and Zena 
pax®, and antithymyocyte globulins, such as thymoglobu 
lins. In addition, a crystalline rapamycin analog, A-94507, 
SDZ RAD (a.k.a. Everolimus), and/or other immunosuppres 
sants. 

[0037] The bene?cial agents may also include stem cells, 
tumor treating seeds, coagulants, anticoagulants, micro 
spheres, radioactive materials, and/or other similar agents. In 
a yet further con?guration, the bene?cial agents may include 
a resin that may be activated or cured by an activator, such as 
ultraviolet light, to form a solidi?ed substance. 

[0038] Reference is noW made to FIGS. 1A-1C, Which 
illustrate an example interluminal medical treatment device 
100 deployed Within a body lumen 190 in accordance With an 
implementation of the present disclosure. Speci?cally, FIG. 
1A illustrates a perspective vieW of the interluminal medical 
treatment device 100 in a deployed position Within the body 
lumen 190; FIG. 1B illustrates a side vieW of the interluminal 
medical treatment device 100 of FIG. 1A; and FIG. 1C illus 
trates a cut aWay vieW of the interluminal medical treatment 
device 100 of FIG. 1B along the line 1C-1C. 

[0039] As disclosed in FIGS. 1A-1C, the interluminal 
medical treatment device 100 may include an outer member 
110 having an expandable proximal portion 110a, an expand 
able distal portion 110b, and a central portion 1100 of reduced 
expandability. In other Words, the central portion 1100 may 
have a smaller expanded outside diameter than the expanded 
outside diameters of the expandable proximal portion 110a 
and expandable distal portion 11019. The interluminal medical 
treatment device may also have a membrane 120 coupled to 
the outer member 110. 

[0040] When in an expanded position, the outer member 
110 and membrane 120 may de?ne a housing area 130, into 
Which one or more bene?cial agents can be introduced. In 

addition, the interluminal medical treatment device 100 may 
include a retrieval member 150 coupled to the proximal por 
tion 11011 of the outer member 110. The interluminal medical 
treatment device 100 may be retrieved and/or deployed using 
a delivery device 140, such as a catheter. 

[0041] In an embodiment, the interluminal medical treat 
ment device 100 may be disposed Within the delivery device 
140 in a collapsed position. The delivery device 140 may then 
deliver the interluminal medical treatment device 100 near a 
targeted treatment site Within a body lumen 190. The retrieval 
member 150 can then be used to deploy the interluminal 
medical treatment device 100. In particular, pushing the 
retrieval member 150 in a distal direction can force the inter 
luminal medical treatment device 100 out of the delivery 
device 140. Upon leaving the delivery device 140, the outer 
member 110 and membrane 120 may unfold and/ or expand 
into a deployed position, thereby engaging the inner Wall of 
the body lumen 190 and de?ning a housing area 130 proxi 
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mate the targeted treatment site. Bene?cial agent(s) may then 
be introduced into the housing area 130 to treat the targeted 
treatment site. 

[0042] In one implementation, bene?cial agent(s) may be 
introduced into the housing area 130 While the interluminal 
medical treatment device 100 is being deployed from its 
delivery device 140. For example, an injection device, such as 
an injection catheter or needle, can introduce bene?cial agent 
(s) into the housing area 130 once the distal portion 110!) is 
deployed and While the proximal portion 110a remains in a 
collapsed position, such as Within the delivery device 140. In 
a further implementation, injections of bene?cial agent(s) 
into the housing area 130 may be completed after full deploy 
ment of the interluminal medical treatment device 100. 

[0043] Once the interluminal medical treatment device 100 
is deployed, the membrane 120 may redirect ?uid Within the 
body lumen 190 aWay from the housing area 130 and through 
an inner passageWay 135 de?ned by the inside surface of the 
membrane 120 and/or outer member 110, thereby at least 
partially isolating the housing area 130 from ?uid ?oW Within 
the body lumen 190. As a result, bene?cial agent(s) Within the 
housing area 130 may be at least partially protected from 
being carried aWay from the targeted treatment site by ?uid 
?oW Within the body lumen 190. Accordingly, treatment of a 
targeted treatment site Within a body lumen 190 may be 
protected and improved. 
[0044] Once treatment is completed, the interluminal medi 
cal treatment device 100 may be removed from the body 
lumen 190. For example, by pulling the retrieval member 150 
in a proximal direction relative to the delivery device 140, the 
interluminal medical treatment device 100 may be collapsed 
and pulled into the delivery device 140. Thereafter, the inter 
luminal medical treatment device 100 may be completely 
retrieved from the body. 
[0045] The outer member 110 of the interluminal medical 
treatment device 100 may include an expandable implantable 
medical device or endoprosthesis, such as a stent, ?lter, or 
other endoprosthesis. The outer member 110 may be self 
expanding or balloon expandable. As mentioned, the outer 
member 110 may include an expandable proximal portion 
110a, an expandable distal portion 110b, and a central portion 
1100 of relatively loWer expandability as compared to the 
proximal portion 110a and distal portion 11019. As shoWn in 
FIGS. 1A-1C, the outer member 110 may be formed using a 
plurality of struts 112. In particular, the proximal portion 
110a and distal portion 110!) may each include an expandable 
ring of struts 112. For example, the struts 112 of the proximal 
portion 110a and distal portion 110!) may form a ring having 
a Wave pattern. The central portion may include a plurality of 
elongated, c-shaped, and/or semi-circular struts 112 connect 
ing the proximal portion 110a and the distal portion 110b. 
[0046] In further implementations, the number and con 
?guration of the struts may vary as desired. For example, the 
proximal portion 11011 or distal portion 110!) may each 
include a plurality of expandable rings or similar structures. 
Furthermore, the central portion 1100 may include one or 
more rings having a loWer expandability than the rings of the 
proximal portion 110a and distal portion 11019. In a yet further 
embodiment, the central portion 1100 may include a plurality 
of v-shaped struts that angle inWard toWard the middle of the 
central portion 1100. In an even further embodiment, the 
outer member 110 can be formed using any expandable, 
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generally-tubular body having a central portion 1100 With a 
smaller expanded outside diameter than the proximal portion 
110a and distal portion 110b. 

[0047] The outer member 110 may be formed from various 
materials including shape memory materials, such as nickel 
titanium and/ or alloys thereof, copper-aluminum-nickel and/ 
or alloys thereof, copper chromium and/or alloys thereof, as 
Well as stainless steel, other metals, polymers, biodegradable 
materials, bioresorbable materials, bioabsorbable materials, 
other similar materials, and/or combinations thereof. In addi 
tion, one or more bene?cial agents or radio-opaque markers 
may be incorporated into the material of and/ or coated over at 
least a portion of the outer member 110. 

[0048] The proximal portion 110a and distal portion 110!) 
of the example outer member 110 of FIGS. 1A-1C may have 
a generally tubular or cylindrical shape. However, in further 
con?gurations, the proximal portion 110a and distal portions 
110!) of the outer member 110 may incorporate any expanded 
shape capable of engaging an inner Wall of the body lumen 
190. For example, the proximal portion 11011 or distal portion 
110!) may have a spherical shape, conical shape, diamond 
shape, spheroidal shape, and/or other similar shapes. 
[0049] As mentioned, the example interluminal medical 
treatment device 100 of FIGS. 1A-1C may also include a 
membrane 120. The membrane 120 may be disposed Within 
and coupled to an inner surface of the outer member 110. In 
further con?gurations, the membrane 120 may be disposed 
outside and coupled to an outer surface of the outer member 
110. 

[0050] The example membrane 120 may extend along the 
central portion 1100 of the outer member 110 and at least 
partially along the proximal portion 110a and distal portion 
11019. In further con?gurations, hoWever, the membrane 120 
may extend further or lesser along the portions 110a, 110b, 
1100 of the outer member 110. In addition, although the 
example membrane 120 of FIGS. 1A-1C is a single piece, in 
still further con?gurations, the membrane 120 may comprise 
a plurality of pieces coupled to the outer member 110. 

[0051] The membrane 120 can incorporate any porosity 
desired for a particular con?guration. For example, the mem 
brane 120 can be substantially permeable, semi-permeable, 
impermeable, substantially porous, or non-porous. The 
porosity or permeability of the membrane 120 may be 
adjusted as desired depending on the type of bene?cial agent 
to be administered and the desired treatment. For example, a 
porous or permeable material may be used for the membrane 
120 if a residual ?oW through the membrane 120 is desired. 
Furthermore, the porosity or permeability of the membrane 
120 may vary from one portion of the membrane 120 to 
another. 

[0052] The membrane 120 may comprise any of a number 
of different materials. For example, the membrane 120 may 
include polymers, such as plastics, polyurethanes, synthetic 
fabrics, elastomers, and/or other similar materials. In one 
example embodiment, the membrane 120 may comprise a 
polymer ?lm. In additional embodiments, the membrane 120 
may comprise Polyamide (e.g.: Nylon, Pebax), PE, PET, 
Silicone (polysiloxane), PTFE, e-PFTE, other similar mate 
rials, or combinations thereof. In further embodiments, the 
membrane 120 may include multiple layers of different poly 
mers combined to form the membrane 120. In yet further 
embodiments, the membrane 120 may comprise blends or 
compounds of different polymers. 
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[0053] The membrane 120 may be manufactured from the 
various polymers in different structures, such as non-Woven 
(?eece), Woven (fabric), spinning (e-spinning or mechanical 
spinning), foam, and/or foil. In additional embodiments, the 
membrane 120 may be engineered from biologic material 
such as skin or endothelium derived from humans or animals. 

In further embodiments, the membrane 120 may also consist 
of metals and alloys thereof, such as stainless steel, cobalt 
chromium, Nickel-Titanium (Nitinol), similar metals/ alloys, 
or combinations thereof. In yet further embodiments, metals/ 
alloys may be structured into the membrane 120 such as 
Woven, spun, fabric, and/or thin ?lm (e.g. Nitinol thin ?lm) 
metals/alloys. In a further embodiment, the membrane 120 
may comprise one or more balloons, such as balloons con 

?gured to expand the outer member 110 and/or drug eluting 
balloons. 

[0054] In a yet further embodiment, the membrane 120 may 
be integral With the outer member 110. For example, the 
membrane 120 and outer member 110 may be of a unitary 
construct. In particular, the membrane 120 may be formed 
With and be an integral part of the outer member 110. 

[0055] As introduced, the outer member 110 and/or mem 
brane 120 may de?ne a housing area 130 extending annularly 
around the interluminal medical treatment device 100. In one 
implementation, the housing area 130 may be located proxi 
mate the central portion 1100 and betWeen the proximal por 
tion 110a and distal portion 11019. As a result, When the 
interluminal medical treatment device 100 is deployed Within 
a body lumen 190, as shoWn in FIGS. 1A-1C, the outer 
member 110 and membrane 120 may redirect ?uid ?oW 
Within the body lumen 190 aWay from the housing area 130 
and through an inner passageWay 135 de?ned by the inside 
surface of the membrane 120. Accordingly, the interluminal 
medical treatment device 100 may at least partially isolate 
and protect the contents of the housing area 130, While main 
taining ?uid ?oW Within the body lumen 190. In additional 
con?gurations, the outer member 110 and membrane 120 
may de?ne multiple housing areas 130 or the housing area 
130 may extend around only a portion of the body lumen 190. 
In a yet further con?guration, the outer member 110 and 
membrane 120 may be deployed so as to contain a targeted 
treatment site Within the housing area 130 Without exerting 
physical forces directly onto the targeted treatment site. 
[0056] As mentioned above, the interluminal medical treat 
ment device 100 may also include a retrieval member 150 
con?gured to retrieve and/ or deploy the interluminal medical 
treatment device 100. As shoWn in FIGS. 1A-1C, the retrieval 
member 150 may be coupled to the outer member 110, such 
as to the proximal portion 11011. The retrieval member 150 
may also be con?gured to at least partially extend into the 
delivery device 140. For example, the retrieval member 150 
may include a plurality of elongated struts 152 coupled to the 
proximal portion 110a and con?gured to extend at least par 
tially into the delivery device 140. In further con?gurations, 
the retrieval member 150 may include additional structural 
elements to assist in retrieving and/or deploying the interlu 
minal medical treatment device 100, such as a hook or other 
similar elements. 

[0057] Pushing the retrieval member 150 in a distal direc 
tion relative to the delivery device 140 may force the interlu 
minal medical treatment device 100 out of the delivery device 
140 and into a deployed position. Alternatively, pulling the 
retrieval member 150 in a proximal direction relative to the 
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delivery device 140 can force the interluminal medical treat 
ment device 100 into the delivery device 140 and into a 
collapsed position. 
[0058] As introduced above, once the interluminal medical 
treatment device 100 is deployed or is in the process of being 
deployed proximate a targeted treatment site, one or more 
bene?cial agents may be introduced into the housing area 
130. Because the inner surface of the body lumen 190 de?nes 
an exterior boundary to the housing area 130, bene?cial agent 
(s) contained Within the housing area 130 may be maintained 
against the surface being treated. The membrane 120 and/or 
outer member 110 may also protect the bene?cial agent(s) 
from ?uid ?oW Within the body lumen 190 that Would other 
Wise dilute the bene?cial agent(s) or carry the bene?cial 
agent(s) aWay from the targeted treatment site. As a result, 
treatment of a targeted site Within the body lumen 190 may be 
accomplished in a more precise, controlled, and ef?cient 
manner. 

[0059] The interluminal medical treatment device 100 may 
incorporate at least one component of the interluminal medi 
cal treatment devices 200, 300, 400, 500, and 600 described in 
connection With FIGS. 2-6, respectively. The folloWing non 
limiting list of examples indicates the interchangeability of at 
least some of the components of the interluminal medical 
treatment devices 100, 200,300, 400, 500, and 600 described 
herein. For instance, the interluminal medical treatment 
device 100 may include one or more injection devices (e.g., 
260, as shoWn in FIGS. 2A-2C). In another example, the 
interluminal medical treatment device 100 may further incor 
porate an inner member (e. g., 370 and 470, as shoWn in FIGS. 
3 and 4, respectively) disposed Within the outer member 110 
and membrane 120. 
[0060] Reference is noW made to FIGS. 2A-2C, Which 
disclose another example interluminal medical treatment 
device 200 in accordance With an implementation of the 
present disclosure. Speci?cally, FIG. 2A illustrates a perspec 
tive vieW of the interluminal medical treatment device 200 in 
a deployed position Within a body lumen 290; FIG. 2B illus 
trates a side vieW of the interluminal medical treatment device 
200 of FIG. 2A; and FIG. 2C illustrates a cut aWay vieW of the 
interluminal medical treatment device 200 of FIG. 2B along 
the line 2C-2C. 
[0061] The example interluminal medical treatment device 
200 of this con?guration may be functionally similar to the 
example interluminal medical treatment device 100 previ 
ously described above and shoWn in FIGS. 1A-1C in most 
respects, Wherein certain features Will not be described in 
relation to this con?guration Wherein those components may 
function in the manner as described above and are hereby 
incorporated into this additional con?guration described 
beloW. Like structures and/or components are given like ref 
erence numerals. Additionally, the interluminal medical treat 
ment device 200 may incorporate at least one component of 
the interluminal medical treatment devices 100, 300, 400, 
500, and 600 described in connection With FIGS. 1, and 3-6, 
respectively. 
[0062] As disclosed in FIGS. 2A-2C, the interluminal 
medical treatment device 200 may include an outer member 
210 having an expandable proximal portion 210a, an expand 
able distal portion 210b, and a central portion 2100 of reduced 
expandability. The interluminal medical treatment device 
may also have a membrane 220 coupled to the outer member 
210. When in an expanded position, the outer member 210 
and membrane 220 may de?ne a housing area 230, into Which 
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one or more bene?cial agents may be introduced. The inter 
luminal medical treatment device 200 may also include an 
injection device 260, such as a needle and/or catheter, dis 
posed through the delivery device 240 and extending at least 
partially into the housing area 230. In addition, the interlumi 
nal medical treatment device 200 may include a retrieval 
member 250 coupled to the outer member 210. The interlu 
minal medical treatment device 200 may be retrieved and/or 
deployed using a delivery device 240, such as a catheter. 
[0063] In one embodiment, the interluminal medical treat 
ment device 200 may be disposed Within the delivery device 
240 in a collapsed position. The delivery device 240 may then 
deliver the interluminal medical treatment device 200 near a 
targeted treatment site Within a body lumen 290. The retrieval 
member 250 may then be used to deploy the interluminal 
medical treatment device 200. In particular, pushing the 
retrieval member 250 in a distal direction may move the 
interluminal medical treatment device 200 out of the delivery 
device 240. Upon leaving the delivery device 240, the outer 
member 210 and membrane 220 may unfold and/ or expand 
into a deployed position, thereby engaging the inner Wall of 
the body lumen 290 and de?ning a housing area 230 proxi 
mate a targeted treatment site. Using the injection device 260, 
bene?cial agent(s) may then be introduced into the housing 
area 230 to treat the targeted site. 
[0064] Once the interluminal medical treatment device 200 
is deployed, the membrane 220 and/or outer member 210 may 
redirect ?uid Within the body lumen 290 aWay from the hous 
ing area 230 and through an inner passageWay 235 de?ned by 
the inside surface of the membrane 220 and outer member 
210, thereby at least partially isolating the housing area 230 
from ?uid ?oW Within the body lumen 290. As a result, 
bene?cial agent(s) Within the housing area 230 may be pro 
tected from being diluted or carried aWay from the targeted 
treatment site by ?uid ?oW Within the body lumen 290. 
[0065] Once treatment is completed, the interluminal medi 
cal treatment device 200 may be removed from the body 
lumen 290. For example, by pulling the retrieval member 250 
in a proximal direction relative to the delivery device 240, the 
interluminal medical treatment device 200 may be collapsed 
and pulled into the delivery device 240 and thereafter, com 
pletely retrieved from the body. 
[0066] The outer member 210 of the interluminal medical 
treatment device 200 may include an expandable implantable 
medical device or prosthesis, such as a stent, ?lter, or other 
endoprosthesis. The outer member 210 may include an 
expandable proximal portion 210a, an expandable distal por 
tion 210b, and a central portion 2100 of reduced expandabil 
ity. In one example con?guration, the outer member 210 may 
be formed using a plurality of struts 212. In particular, the 
proximal portion 210a and distal portion 210!) may each 
include an expandable ring of struts 212. The central portion 
may include a plurality of elongated struts 212 connecting the 
proximal portion 210a and the distal portion 21019. In particu 
lar, the elongated struts 212 of the central portion 2100 may 
taper and/ or curve radially inWard from the proximal portion 
210a and distal portion 210!) to the middle of the central 
portion 2100. As a result, the deployed position of the central 
portion 2100 may have a smaller diameter than the proximal 
portion 21011 or distal portion 210b. 
[0067] In further implementations, the number and con 
?guration of the struts may vary as desired. For example, the 
proximal portion 21011 or distal portion 210!) may each 
include a plurality of expandable rings or similar structures. 
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Furthermore, the central portion 2100 can include one or 
more rings having a lesser expandability than the rings of the 
proximal portion 210a and distal portion 21019. In a further 
embodiment, the outer member 210 can be formed using any 
expandable, generally-tubular body. 
[0068] The outer member 210 may be formed from various 
materials including shape memory materials, such as nickel 
titanium and/ or alloys thereof, copper-aluminum-nickel and/ 
or alloys thereof, copper chromium and/or alloys thereof, as 
Well as stainless steel, other metals, polymers, biodegradable 
materials, bioresorbable materials, bioabsorbable materials, 
other similar materials, and/or combinations thereof. In addi 
tion, one or more bene?cial agents may be incorporated into 
the material of and/or coated over at least a portion of the 
outer member 210. 
[0069] The proximal portion 210a and distal portion 210!) 
of the example outer member 210 of FIGS. 2A-2C may have 
a generally tubular or cylindrical shape. However, in further 
con?gurations, the proximal portion 210a and distal portion 
210!) of the outer member 210 may incorporate any expanded 
shape capable of engaging an inner Wall of the body lumen 
290. For example, the proximal portion 21011 or distal portion 
210!) may have a spherical shape, conical shape, diamond 
shape, spheroidal shape, and/or other similar shapes. 
[0070] As mentioned, the example interluminal medical 
treatment device 200 of FIGS. 2A-2C also includes a mem 
brane 220. The example membrane 220 can be disposed 
Within and coupled to an inner surface of the outer member 
210. In further con?gurations, the membrane 220 may be 
disposed outside and coupled to an outer surface of the outer 
member 210. 
[0071] The membrane 220 can extend along the central 
portion 2100 of the outer member 210 and at least partially 
along the proximal portion 210a and distal portion 21019. In a 
further embodiment, the membrane 220 may extend along 
substantially the entire length of the outer member 210, as 
shoWn in the example illustrated in FIGS. 2A-2C. In further 
con?gurations, the membrane 220 may comprise multiple 
pieces coupled to the outer member 210. 
[0072] The membrane 220 can incorporate any porosity 
and/ or permeability desired for a particular con?guration. For 
example, the membrane 220 can be porous, semi-porous, 
impermeable, or other similar con?gurations. As a result, the 
membrane 220 can at least partially redirect ?uid ?oW Within 
a body lumen 290 When the interluminal medical treatment 
device 200 is in a deployed position. 
[0073] The outer member 210 and/or membrane 220 can 
de?ne a housing area 230 extending annularly around the 
interluminal medical treatment device 200 proximate the cen 
tral portion 2100. As a result, When the interluminal medical 
treatment device 200 is deployed Within a body lumen 290, as 
shoWn in FIGS. 2A-2C, the outer member 21 0 and membrane 
220 can redirect ?uid ?oW Within the body lumen 290 aWay 
from the housing area 230 and through an inner passageWay 
235 de?ned by the inside surface of the membrane 220. As a 
result, the interluminal medical treatment device 200 can at 
least partially isolate and protect the contents of the housing 
area 230, While maintaining ?uid ?oW Within the body lumen 
290. In additional con?gurations, the outer member 210 and 
membrane 220 may de?ne multiple housing areas 230 or the 
housing area 230 may extend around only a portion of the 
interluminal medical treatment device 200. 

[0074] As mentioned above, the interluminal medical treat 
ment device 200 may also include a retrieval member 250 
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con?gured to retrieve and/ or deploy the interluminal medical 
treatment device 200. For example, as shoWn in FIGS. 
2A-2C, the retrieval member 250 can be coupled to the outer 
member 210, such as to the proximal portion 21011. The 
retrieval member 250 can also be con?gured to at least par 
tially extend into the delivery device 240. In one con?gura 
tion, the retrieval member 250 can include a plurality of 
elongated struts 252 coupled to the proximal portion 210a 
and con?gured to extend at least partially into the delivery 
device 240. In further con?gurations, the retrieval member 
250 may include additional structural elements, such as a 
hook or other similar elements for retrieving and/or deploying 
the interluminal medical treatment device 200. 
[0075] Pushing the retrieval member 250 in a distal direc 
tion relative to the delivery device 240 can force the interlu 
minal medical treatment device 200 out of the delivery device 
240 and into a deployed position. Alternatively, pulling the 
retrieval member 250 in a proximal direction relative to the 
delivery device 240 can force the interluminal medical treat 
ment device 200 into the delivery device 240 and into a 
collapsed position. Accordingly, the retrieval member 250 
may assist in the deployment and retrieval of the interluminal 
medical treatment device 200. 

[0076] The interluminal medical treatment device 200 can 
also include an injection device 260, such as a needle and/or 
catheter, to introduce bene?cial agent(s) into the housing area 
230. In the example con?guration of FIGS. 2A-2C, the injec 
tion device 260 passes through the delivery device 240 and 
extends at least partially into the housing area 230. The injec 
tion device 260 may extend from a point external to a patient 
receiving treatment through the lumen 290 and into the hous 
ing area 230. As a result, a physician may use a syringe or 
other external device to introduce a bene?cial agent into the 
housing area 230 through the injection device 260. In one 
example embodiment, the injection device 260 can be 
coupled to an automated device, Whether internal or external 
to the patient, con?gured to automatically introduce a prede 
termined amount of bene?cial agent into the housing area 230 
at predetermined time intervals. 
[0077] In one example con?guration, the injection device 
260 may be temporarily positioned Within the housing area 
230 and then removed once a bene?cial agent is introduced 
into the housing area 230. In a further con?guration, the 
injection device 260 may remain Within the housing area 230 
for an extended period of time, thereby facilitating sustained 
and/ or ongoing treatments of a targeted treatment site Within 
the body lumen 290. In a yet further con?guration, the injec 
tion device 260 may be connected to the outer member 210, 
membrane 220, and/or retrieval member 250. In additional 
con?gurations, the interluminal medical treatment device 
200 may include multiple injection devices 260 extending 
into the housing area 230, through Which the same or different 
bene?cial agents may be introduced. Furthermore, one or 
more bene?cial agents may be introduced through a single 
injection device 260. 
[0078] The siZe of the injection device 260 may vary as 
necessary for a particular con?guration. In one example 
embodiment, the injection device 260 may include a 27 
gauge, or larger, needle. The injection device 260 may also be 
con?gured for the delivery of cells to the housing area 230. 
[0079] Once the interluminal medical treatment device 200 
is deployed proximate a targeted treatment site, one or more 
bene?cial agents may be introduced into the housing area 
230. Because the inner surface of the body lumen 290 may 
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de?ne an exterior boundary to the housing area 230, bene? 
cial agent(s) contained Within the housing area 230 can be 
maintained directly against the inner Wall of the body lumen 
290 being treated. The outer member 210 and membrane 220 
can also protect the bene?cial agent(s) from ?uid ?oW Within 
the body lumen 290 that Would otherWise carry the bene?cial 
agent(s) aWay from the targeted treatment site. Accordingly, 
treatment of a targeted site Within the body lumen 290 can be 
accomplished in a more precise, controlled, and ef?cient 
manner. 

[0080] Further aspects of the present disclosure are dis 
closed in FIGS. 3A-3C, Which illustrate yet another example 
interluminal medical treatment device 300 in accordance 
With an implementation of the present disclosure. Speci? 
cally, FIG. 3A illustrates a perspective vieW of the interlumi 
nal medical treatment device 300 in a deployed position 
Within a body lumen 390; FIG. 3B illustrates a side vieW of 
the interluminal medical treatment device 300 of FIG. 3A; 
and FIG. 3C illustrates a cut aWay vieW of the interluminal 
medical treatment device 300 of FIG. 3B along the line 
3C-3C. The example interluminal medical treatment device 
300 of this con?guration may be functionally similar to the 
example interluminal medical treatment devices 100 and 200 
previously described above and shoWn in FIGS. 1 and 2 in 
most respects, Wherein certain features Will not be described 
in relation to this con?guration Wherein those components 
may function in the manner as described above and are hereby 
incorporated into this additional con?guration described 
beloW. Like structures and/or components are given like ref 
erence numerals. Additionally, the interluminal medical treat 
ment device 300 may incorporate at least one component of 
the interluminal medical treatment devices 100, 200, 400, 
500, and 600 described in connection With FIGS. 1, 2, and 
4-6, respectively. 
[0081] As disclosed in FIGS. 3A-3C, the example interlu 
minal medical treatment device 300 includes an outer mem 
ber 310 having an expandable proximal portion 310a, an 
expandable distal portion 310b, and a central portion 3100 of 
reduced expandability. In other Words, the central portion 
3100 may have a smaller expanded outside diameter than the 
expanded outside diameters of the expandable proximal por 
tion 310a and expandable distal portion 31019. The interlumi 
nal medical treatment device may also have a membrane 320 
coupled to the outer member 310. 

[0082] When in an expanded position, the outer member 
310 and membrane 320 may de?ne a housing area 330, into 
Which one or more bene?cial agents may be introduced. The 
interluminal medical treatment device 300 may also include a 
generally elongated and/or tubular inner member 370 dis 
posed Within the outer member 310 and membrane 320. The 
inner member 370 may include a bene?cial agent lumen 374, 
a guideWire lumen 376, and/or a perfusion lumen 372. The 
inner member 370 may also include one or more correspond 
ing perfusion ports 382 and/or bene?cial agent ports 384. In 
addition, the interluminal medical treatment device 300 can 
include a retrieval member 350 coupled to the proximal por 
tion 31011 of the outer member 310. Finally, the interluminal 
medical treatment device 300 can be retrieved and/or 
deployed using a delivery device 340, such as a catheter. 
[0083] In one embodiment, the interluminal medical treat 
ment device 300 can be disposed Within the delivery device 
340 in a collapsed position. The delivery device 340 can then 
deliver the interluminal medical treatment device 300 near a 
targeted treatment site Within a body lumen 390. The retrieval 
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member 350 can then be used to deploy the interluminal 
medical treatment device 300. In particular, pushing the 
retrieval member 350 in a distal direction can force the inter 
luminal medical treatment device 300 out of the delivery 
device 340. Upon leaving the delivery device 340, the outer 
member 310 and membrane 320 can unfold and/or expand 
into a deployed position, thereby engaging the inner Wall of 
the body lumen 390 and de?ning a housing area 330 proxi 
mate a targeted treatment site. Bene?cial agent(s) can then be 
introduced into the housing area 330 via the bene?cial agent 
lumen 374 and corresponding bene?cial agent port 384 to 
treat the targeted treatment site. 
[0084] Once the interluminal medical treatment device 300 
is deployed, the membrane 320 can redirect ?uid Within the 
body lumen 390 aWay from the housing area 330 and through 
the perfusion lumen 374 of the inner member 370, thereby at 
least partially isolating the housing area 330 from ?uid ?oW 
Within the body lumen 390. As a result, bene?cial agent(s) 
Within the housing area 330 can be protected from being 
carried aWay from the targeted treatment site by ?uid ?oW 
Within the body lumen 390. 
[0085] Once treatment is completed, the interluminal medi 
cal treatment device 300 can be removed from the body lumen 
390. For example, by pulling the retrieval member 350 in a 
proximal direction relative to the delivery device 340, the 
interluminal medical treatment device 300 can be collapsed 
and pulled into the delivery device 340. Thereafter, the inter 
luminal medical treatment device 300 can be completely 
retrieved from the body. 
[0086] As mentioned, the interluminal medical treatment 
device 300 can include a generally tubular outer member 310, 
such as a stent or other endopro sthesis. The outer member 3 10 
can include an expandable proximal portion 31 0a, an expand 
able distal portion 310b, and a central portion 3100 of reduced 
expandability. In the example con?guration of FIGS. 3A-3C, 
the outer member 310 may be formed using a plurality of 
struts 312. In particular, the proximal portion 310a and distal 
portion 310!) may each include an expandable ring of struts 
312. The central portion can include a plurality of elongated 
struts 312 connecting the proximal portion 310a and the distal 
portion 31019. In particular, the elongated struts 312 of the 
central portion 3100 can taper and/or curve radially inWard 
from the proximal portion 310a and distal portion 310!) to the 
longitudinal middle of the central portion 3100. In a further 
con?guration, the central portion 3100 may be at least par 
tially coupled to the inner member 370. As a result, the 
deployed position of the central portion 3100 has a smaller 
diameter than the deployed position of the proximal portion 
310a and distal portion 310b. 
[0087] The outer member 310 may be formed from various 
materials including nickel titanium and/or alloys thereof, 
copper-aluminum-nickel and/or alloys thereof, copper chro 
mium and/or alloys thereof, as Well as stainless steel, poly 
mers, biodegradable materials, bioresorbable materials, bio 
absorbable materials, other similar materials, and/or 
combinations thereof. In addition, one or more bene?cial 
agents may be incorporated into the material of and/or coated 
over at least a portion of the outer member 310. 

[0088] The proximal portion 310a and distal portion 310!) 
of the example outer member 310 of FIGS. 3A-3C can have a 
generally tubular or cylindrical shape. HoWever, in further 
con?gurations, the proximal portion 310a and distal portion 
310!) of the outer member 310 may incorporate any expanded 
shape capable of engaging an inner Wall of the body lumen 














